Signalling endosomes in axonal transport: travel updates on the molecular highway.
Neurons are highly polarised cells. They make contact with their targets through long axons, along which a steady flux of proteins, lipids, nucleic acids and organelles is constantly maintained. This process is crucial to the development and maintenance of the nervous system, as proven by the many neurodegenerative disorders associated with defective axonal transport. Specific pools of endocytic organelles, which travel along the axon towards the cell body, have assumed a growing importance by virtue of their transported signals. These organelles, named signalling endosomes, vehicle growth factors, such as neurotrophins, and their signalling receptors all the way from the axon terminals to the neuronal cell body. Due to the central importance of neurotrophins in neuronal development and survival, significant efforts have gone over the years into the study of long-range neutrophin trafficking and signalling. Recent evidence has pointed to a role of signalling endosomes in the axonal retrograde transport of many morphogenetic and survival factors, increasing their importance even further. In light of these findings, signalling endosomes have shown potential for integration of different growth factors signals and the ability to decode them by differential sorting in the neuronal cell body. In this review we aim to discuss the state of the field regarding the nature and dynamics of signalling endosomes, their signalling capabilities, their energy requirements for axonal transport and last but not least, their importance in health and disease.